We used magnetic-resonance imaging (MRI) to investigate the temporal dynamics of changes in water diffusion and blood oxygenation level dependent (BOLD) responses in the brain cortex of undergoing visual stimulation, and compared them with changes of the vascular hemoglobin content acquired simultaneously from intrinsic optical recordings. The group average rise time for the diffusion MRI signal was statistically significantly shorter than those of the BOLD signal and total hemoglobin content optical signal, which is assumed to be the fastest observable vascular signal. In addition, the group average decay time for the diffusion MRI also was shortest. The overall time-courses of the BOLD and optical signals were strongly correlated, but the covariance was weaker with the diffusion MRI response. These results suggest that the observed decrease in water diffusion reflects early events that precede the vascular responses, which could originate from changes in the extravascular tissue. Neural substrates underlying subsecond temporal information processing were investigated with a functional magnetic resonance imaging (fMRI) method. Motor and perceptual aspects of subsecond processing were directly compared using a methodically controlled paradigm. Distributed regions including the left lateral cerebellum were activated during temporal reproduction tasks, while the right lateral cerebellum had activities during time discrimination tasks. Moreover, the supplementary motor area (SMA) and the dorsal premotor area (PMd) were functionally connected with the left lateral cerebellum during timed motor response tasks and with the right lateral cerebellum during time discrimination tasks. More robust connectivity was shown in the SMA. These results were consistent with an idea that the cerebellum serving as a feed-forward computer would contribute to both motor and sensory timing processes, interacting with the cerebrum. The SMA could be the cerebral controller for subsecond timing. The alpha rhythm on EEG have been explored as an indicator of relax, vigilance and arousal. A growing body of study has shown that activities of the deep-lying brain structures including brain-stem and thalamus are positively correlated with the power of the occipital alpha rhythm. However, the functional role of the deeplying brain structure in the generation of the spontaneous alpha oscillation is still unclear. In this study, we constructed simultaneous EEG-fMRI measurement system to examine the temporal relationship between brain activities and the occurrence of alpha rhythm. Using this system, we succeeded in demonstrating that the power of the occipital alpha rhythm positively correlated with activities in the thalamus and negatively with activities in the parieto-occipital region. The results showed the validity of the simultaneous EEG-fMRI measurement system to explore the underlying mechanism of the alpha oscillation in the brain. Oral care (especially toothbrushing (TB)) is suggested to contribute to neurocognitive function in the elderly. To date, however, there are no reports of the effects of TB on neurocognition associated with prefrontal cortical activity. In the present study, we used functional magnetic resonance imaging during cycles of rhythmic TB and no TB to examine the effect of TB on prefrontal activity in aged (62-74 y) subjects with intact oral function, together with neurocognitive performance testing. TB was associated with an increase in the blood oxygenation level-dependent signals in the right lateral prefrontal cortex, as well as improved scores on the Mini-Mental State Examination and the Kana-Hiroi Test performance. The positive effects of TB increased with age. These findings suggest that TB is useful for maintaining and/or enhancing cognitive function in elderly people. Microdialysis (MD) is a widely used research tool for sampling molecules of interest (such as neurotransmitters, drugs and its metabolites) from extracellular fluid in vivo and it has broad applications from basic research to clinical usage. During the last decade, a lot of improvement has been made on MD materials and methods. However, a quantitative recovery of neuropeptides is still a draw back. There is a scope for further improvement of MD for neuropeptides sampling. We are developing an improved MD-based micro-probe for high recovery of peptides in vivo. The new probe showed a quantitative in vitro recovery of peptides (70-90% at 1000-50 nl/min perfusion flow rate). This micro-probe will be used for sampling of peptides from a freely moving rat brain, and the collected peptides will be analyzed by NanoLCMS (Nano-Liquid Chromatography Mass).
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